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1 INTRODUCTION  
Design-build (DB) has been demonstrated to be an 
effective delivery method and has gained popularity 
overseas in recent years. It provides owners with a 
number of advantages such as single-point responsi-
bility, time saving, enhanced financial certainty, re-
duced disputes and increased productivity. At the 
some time however, the owners are also required to 
possess certain competences to successfully deliver 
DB projects. For example, the owners are required 
to be very clear about the project scope and expected 
outcomes, and provide firm performance specifica-
tions at the early stage of the project. It is generally 
accepted that the DB method, compared with the 
traditional delivery system, has new requirements 
for the owners. 
Many researchers and practitioners have discov-
ered that the owner’s competences are critical to the 
success of DB projects. Songer and Molenaar (1997) 
indicate that owner’s competence is one of critical 
factors for successful public-sector DB projects. Mo 
and Ng (1997)’s survey shows that architects and 
builders in Hong Kong view client’s experience as 
critical to the DB project success. Molenaar and 
Songer (1998) relate owner’s capabilities to the suc-
cess in the selection of public sector DB project. 
Leung (1999) and Chan (2001) find that client’s 
competences were important to bring successful DB 
project outcome. Quatman (2003) asserts that the 
success of DB projects depends on the owner’s abili-
ties and attitudes. Ling (2004) uses neural network 
to predict performance of DB projects in Singapore 
and discovered that key variables affecting project 
performance may be attributed to both contractors 
and clients. 
In the construction market of the PRC, many 
clients lack adequate competences to successfully 
deliver DB projects. Currently, only less than 10 
percent of construction projects are delivered in DB 
method (China Construction Industry Association, 
“CCIA”, 2006), and most of the clients remained in-
experienced with DB system. Moreover, many 
clients still keep traditional perspectives to the DB 
system. For example, the owners try to transfer most 
of the traditional risks such as the design errors to 
the DB contractors while leaving very limited room 
for the design-builder’s design input. This will give 
rise to interest conflicts and misunderstandings be-
tween each other. 
Therefore, this study aims to identify the key 
competences that the client should possess to ensure 
the success of DB projects in the construction mar-
ket of the PRC. A literature review on the required 
competences of DB clients was undertaken. Then 
face-to-face interviews with experts in the construc-
tion industry were conducted to solicit the views 
from the practitioners. Finally, a two-round Delphi 
questionnaire survey was carried out with a group of 
panel experts to identify the key competences of DB 
clients. It is expected that this study will provide 
clients with measures to evaluate their DB compe-
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tences and further promote their understanding of 
DB system in the PRC construction market. 
2 LITERATURE REVIEW 
Clients play important roles in contributing to the 
success of DB project. Several major studies have 
identified a list of the required competences of DB 
clients. Songer & Molenaar (1997) identified 15 
primary project characteristics that affect the success 
of public-sector DB projects. Among the 15 charac-
teristics, the owners are required to (1) have a pre-
cise understanding of the project scope; (2) have the 
ability to precise define the project scope; (3) have 
adequate staff dedicated to the project. Besides these 
required competences, the owner should prefer to 
shift some of the traditional risk to the contractor 
and be willing to give up a large amount of the de-
sign input after design-builder selection. 
Molenaar & Songer (1998) set up a selection 
model for public sector DB projects. Among all the 
prediction variables contributing to the success of 
DB projects, the requirements and capabilities of 
owner include: (1) owner/agency experiences, and 
(2) owner/agency staffing. The owners are required 
to have DB related experiences and adequate staff to 
answer design and construction related questions. 
The owners must also convey the parameters of the 
project to the design-builder in the form of a detailed 
contract document or a simple request for proposal. 
Chan (2001) conducted multiple regression analy-
sis and found project team’s commitment, client’s 
competence, and contractor’s competences were im-
portant to bring about successful project outcome. 
The client’s competencies include: (1) a good capa-
bility of managing DB project; (2) a precise under-
standing of the DB project scope before it was sub-
mitted to the contractor; (3) clear articulation of end-
user’s needs. 
Ling & Liu (2004) used artificial neural network 
(ANN) technique to construct the models to predict 
DB project performance. To ensure project success, 
client and his consultants should have (1) adequate 
staffing level to attend to contractor, (2) experience 
with similar construction projects, and (3) expe-
rience of DB projects. It is also recommended that 
the owners and their consultants well manage the 
project-related factors such as tender selection crite-
ria, project scope, and form of contract to have high-
er chance of success. 
To the client’s required competences, many stu-
dies focus on the abilities to clearly articulate the 
project scope, owner’s requirements or objectives 
(Mo & Ng 1997; Songer & Molenaar 1997, 1998; 
Leung 1999; Pearson & Skues 1999; Chan et 
al.2001), have the ability to manage design changes 
(Deakin, 1999; Pearson & Skues 1999); have suffi-
cient staff to coordinate with the other participants 
(Songer & Molenaar 1997, Ling & Liu, 2004), and 
have similar DB experience in the past (Mo & Ng, 
1997, Molenaar & Songer, 1998; Ling & Liu, 2004). 
3 RESEARCH METHODS  
The research methods employed in this paper in-
cluded: (1) structured face-to-face interviews; and 
(2) Delphi questionnaire survey. The structured in-
terviews were conducted to identify a list of required 
competences of DB clients in the PRC construction 
market, and subsequently two rounds of Delphi 
questionnaire survey were undertaken to assess the 
appropriateness of the proposed competences by rat-
ing them against their level of importance based on a 
ten-point Likert scales.  
The face-to-face interview offers the possibility of 
dispelling ambiguity because the interviewer will be 
next to the respondent as the questions are being 
answered.  Another main advantage of using face-
to-face interviews lies in the quality of the data ob-
tained. Data and valuable experience often rely on 
the minds, attitudes, feelings or reactions of the res-
pondents. Considering the fact that most of the DB 
contractors and clients remain inexperienced with 
DB system in the PRC, mail survey response may 
suffer from the depth of coverage of this topic in re-
sponse to an open-ended question. Structured face-
to-face interviews with five field experts were there-
fore conducted to solicit potential competences of 
DB clients in the light of specific conditions of the 
PRC construction market. A total of six compe-
tences of DB clients were finally formulated and 
consolidated for further analysis. 
A Delphi questionnaire survey was then con-
ducted following the face-to-face interviews.  The 
Delphi method is designed to extract the maximum 
amount of unbiased information from a panel of ex-
perts (Chan et al., 2001). Even if these collective 
judgments of experts are made up of subjective opi-
nions, it is considered to be more reliable than indi-
vidual statements, thus, more objective in its out-
comes (Masini 1993). The Delphi method typically 
involves the selection of suitable experts, develop-
ment of appropriate questions to be put to them and 
analysis of their answers (Cahanis, 2001, Outhred, 
2001). The original Delphi procedures have three 
features: (1) anonymous response; (2) iteration and 
controlled feedback; and (3) statistical group res-
ponses (Adnan and Morledge, 2003). The features 
are designed to minimize biasing affects of dominant 
individuals, irrelevant communications, and group 
pressure toward conformity.  
The Delphi method used in this research was 
composed of two rounds with 20 experts. In round 1 
of the Delphi questionnaire, the respondents were 
asked to provide ratings against the levels of impor-
tance on each of proposed competences of DB 
clients, based on a ten-point Likert scale. In round 2 
of the Delphi questionnaire, respondents were asked 
to reconsider the ratings of each competence in the 
light of the consolidated results from round 1. The 
number of rounds varies between two and seven 
(Rowe and Wright, 1999; Adnan and Morledge, 
2003). Too many rounds would waste panel mem-
bers’ time, and stopping the study too soon could 
yield meaningless results (Schmidt, 1997). The ma-
jority of Delphi studies have used between 15-20 
respondents (Ludwig, 2001).  
4 ANALYSIS OF STRUCTURED INTERVIEWS  
The five interviewees are leading industrial practi-
tioners in the DB fields. All of them have extensive 
hands-on experience in the DB market and hold se-
nior positions in their organizations. Before conduct-
ing the Delphi survey, the interview results were 
sent back to all the interviewees for their verifica-
tion. Finally, six key competences of DB clients in 
the PRC for further study were identified which in-
clude: (1) ability to develop clear project scope and 
objectives, (2) experience with similar DB projects, 
(3) sufficient staff or consulting team devoting to the 
DB projects, (4) ability in contract management, (5) 
ability to coordinate effectively with the design-
builder, and (6) financial ability to provide sustained 
capital supply for the DB project. 
5 TWO ROUNDS OF DELPHI SURVEY 
5.1 Selection of expert panel 
One of the most important considerations when car-
rying out Delphi study is the identification and se-
lection of potential members to constitute the panel 
of experts (Ludwing 1997, Stone & Busby 1996). 
The selection of members or panelists is important 
because the validity of the study is directly related to 
this selection process. In this Delphi survey, the re-
searchers attempted to identify panelists who meet 
all the following selection criteria: 
(1) Having sufficient working experience or 
knowledge in the DB field, 
(2) Working in relevant organizations in the con-
struction industry, 
(3) Holding senior positions in their organizations. 
Finally, 20 experts who meet the selection re-
quirements agreed to participate in the Delphi sur-
vey. Most of the experts have sufficient experience 
and expertise in DB projects and hold senior posi-
tions in their organizations. Table 1 depicts the fre-
quency of the respondent’s number of years working 
in the construction industry and in DB field. 
Table 1 Respondent classification by years in construction 
industry and DB field 
Years In construction field In DB field 
0-5 5% 15% 
5-10 30% 50% 
10-20 30% 30% 
20+ 35% 5% 
Average 15 9 
5.2Round 1 Delphi questionnaire: Ratings obtained 
from the experts  
In the first round of the Delphi questionnaire survey, 
the panel experts were requested to assess the impor-
tance of each of the six short-listed competences of 
DB clients. A 10-point likert scale was used.  Al-
though the 1-10 ordinal scale is not as frequently 
used as the 1-7 or 1-5 system in Delphi research, it is 
much more familiar to the Chinese experts. If a 
score is lower than 6 point, it is commonly regarded 
as failing to pass the threshold of importance evalua-
tion. Therefore, in this research, a mean score of 6 
becomes a cut-off point and only the criteria with 
mean score of 6.0 point or above will be re-
evaluated in the next round. Finally, 17 experts 
completed the questionnaire in late April 2008. 
A statistical analysis was performed on the 17 
replied questionnaires; the results are shown in Ta-
ble 2. Meanwhile, in order to measure the degree of 
agreement between the panel members on the or-
dered list by mean rankings, the Kendall’s Coeffi-
cient of Concordance (W) was calculated with the 
aid of the SPSS software. According to the level of 
significance (shown in Table 2), which is less than 
0.05, the null hypothesis that the respondent’s rat-
ings within the group are unrelated to each other 
would have to be rejected. 
Table2 Results of the round 1 questionnaire survey 
The required competences of DB clients Mean Rank 
Clear project scope and objectives 8.88 1 
Financial capacity for the projects 8.41 2 
Capacity in contract management  8.06 3 
Sufficient staff or consulting team 7.88 4 
Effective coordination with contractor 7.70 5 
Experience with similar DB projects 7.41 6 
*Number (n) =17. 
Kendall’s Coefficient of Concordance (W) = 0.144 
Level of significance=0.032 
 
5.3 Round 2 Delphi survey: Re-assessing the Ratings 
In round 2 Delphi survey, the experts were asked to 
re-assess their ratings in the light of the consolidated 
results obtained in round 1. The round 2 Delphi 
questionnaire was distributed to the same group of 
panel experts by email in late April 2006. Finally, 16 
experts completed the questionnaire in late May 
2008. 
Most experts had reconsidered their ratings pro-
vided in the previous round and had made adjust-
ments to their ratings. However, Table 3 shows that 
the rankings of all competences remain unchanged 
when compared with the consolidated results in 
Round 1. The Kendall’s Coefficient of Concordance 
(W) for the rankings of these variables is also pro-
vided in Table 3.  The increased value of Kendall’s 
Coefficient of Concordance means that the agree-
ment among the panel experts has improved.  
Table 3 Result of round-2 questionnaire survey 
The required competence of DB clients Mean Rank 
Clear project scope and objectives 8.97 1 
Financial capacity for the projects 8.41 2 
Capacity in contract management  8.16 3 
Adequate staff or consulting team 8.03 4 
Effective coordination with contractor 7.72 5 
Experience with similar DB projects 7.50 6 
*Number (n)=16.  
Kendall’s Coefficient of Concordance (W)=0.243,  
Level of significance=0.002 
6 DISCUSSION OF KEY COMPETENCES 
6.1 Clear project scope and objectives 
The competence to develop clearly articulated 
project scope, objectives and requirements in the 
brief is regarded as the mostly required competence 
of DB clients. Quatman (2003) believes that a 
project’s success depends on the owner’s abilities 
and attitudes. If the Owner is very clear about the 
project’s goals, scope, and expected outcome, then 
the DB system will work to the owner’s benefit. 
Client’s objectives/requirements need to be estab-
lished in advance of the procurement selection; oth-
erwise it can be very costly if the information pro-
vided by the owner to the contractor at the outset of 
the design build process is erroneous (Mogibel, 
1999). 
6.2 Financial capability 
Clients play important roles in contributing to the 
success of DB projects. Besides having a clear defi-
nition of DB projects, clients in the PRC are particu-
larly required to have a strong financial capacity for 
the project. In China, the DB system is usually ap-
plied in large and complex public projects, which 
require large capital scale. When clients transfer 
most of the risk to the contractors, they are required 
to provide sustained capital supply for the DB 
projects. Otherwise the contractor will demand high-
er contract price to compensate the extra risk or even 
decline the opportunity to bid 
6.3 Contract management ability  
To clients, managing the DB contract and monitor-
ing the performance of the DB contractor is crucial 
to achieving the intended procurement objectives. 
During the process of DB contract management, 
clients should carefully negotiate the terms and 
conditions of contracts with the DB contractor and 
monitor the performance of design-builder to esnure 
the contracted projects are provided in accordance 
with the specifiation and terms of the contract. In 
addtion, clients should also document and agree any 
changes that may arise during its implementation or 
execuation of cotnract. Although the adminstrative 
burden will be greatly reduced in the DB projects, 
clients should possess the ability to effectvely 
manage the DB contract to achieve the intended 
project objetives. 
6.4 Sufficient staff 
In DB projects, clients should have sufficient staff to 
prepare specifications and project definition for the 
bidding job. After the DB contractor is selected, 
clients should also have adequate staff to answer the 
design-related and construction-related questions. If 
clients do not have in-house staff for the DB 
projects, out-source adviser or design consultant 
should be employed. Otherwise, with the same firm 
designing and building the project, there may not be 
an independent party providing the necessary service 
to protect the owner, in particular in the immature 
DB market of the PRC.  
6.5 Effective coordination ability 
Effective communication between client and con-
tractor is critical to the success of the design-build 
project (Ng and Aminah, 2006). The design-build 
system provides clients and contractors an opportu-
nity to interact more often and more directly than the 
traditional contract. To clients, it is especially impor-
tant to have effective coordination with contractors 
to avoid misunderstanding or conflicts occurred dur-
ing the process stage of the project. In DB projects, 
the design documents are often preliminary at the 
early stage and usually change over the course of the 
project. In addition, a lot of decisions will be made 
during the execution of DB projects. This requires 
close communication between clients and contrac-
tors. Developing and maintaining good relationships 
will bring additional benefits for both parties. 
6.6 DB related experience 
Many studies indicated that DB projects would be 
more likely to be successful if the clients have the 
similar design-build experience (Mo and Ng, 1997, 
Molenaar and Songer, 1998; Ling and Liu, 2004). 
Even though most of the clients remain inexpe-
rienced with the DB system in the PRC, it will be 
much easier to implement the DB system if the 
clients have sufficient design ability and general 
construction experience in the past. To the 
inexpericed DB clients in the PRC construction 
market, selecitng the DB delivery system does not 
mean that they can simply leave all the project and 
responsibilty to the DB contrator. They should 
possess the design and/or construction experiences 
to ensure the smooth delivery of DB projects. 
Otherwise, experienced design consultants or 
advisers should be employed at the initial stage of 
the DB projects. 
7 CONCLUSIONS 
The DB system is developing rapidly in the con-
struction market of the PRC. Considering that many 
clients are not quite familiar with this system, it is 
necessary to evaluate their competences before tak-
ing up the DB business; otherwise, it will increase 
the risk of project failure and give rise to conflicts of 
interest between the participants. The research find-
ings indicate that the key competences the DB 
clients in the PRC should possess are: (1) clear arti-
culation of project scope and objectives; (2) finan-
cial capacity for the projects; (3) capacity in contract 
management; (4) sufficient staff or consulting team; 
(5) effective coordination with contractor and (6) 
experience with design-build related projects.  
In identifying the key competences of DB clients, 
the Delphi method serves as a self-validating me-
chanism and provides a valuable framework for tap-
ping expert knowledge on this field. It is worth not-
ing that Delphi technique cannot fully eliminate the 
subjectivity of evaluation, however the number of 
panel experts in this study is considered adequate to 
provide reliable results. Furthermore, since the key 
competences of clients were identified in the PRC, 
further research should be conducted in other geo-
graphical locations to find out their similarities and 
differences for international comparisons. 
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